Fenofibrate modulates cytochrome P450 and arachidonic acid metabolism in the heart and protects against isoproterenol-induced cardiac hypertrophy.
It has been previously shown that the cytochrome P450 (P450) modulator, fenofibrate, protects against cardiovascular diseases. P450 and their metabolites, epoxyeicosatrienoic acids (EETs) and 20-hydroxyeicosatetraenoic acid (20-HETE) were found to play an important role in cardiovascular diseases. Therefore, it is important to examine whether fenofibrate would modulate the cardiac P450 and its associated arachidonic acid metabolites and whether this modulation protects against isoproterenol-induced cardiac hypertrophy. For this purpose, male Sprague-Dawley rats were treated with fenofibrate (30 mg·kg·d), isoproterenol (4.2 mg·kg·d), or the combination of both. The expression of hypertrophic markers and different P450s along with their metabolites was determined. Our results showed that fenofibrate significantly induced the cardiac P450 epoxygenases, such as CYP2B1, CYP2B2, CYP2C11, and CYP2C23, whereas it decreased the cardiac ω-hydroxylase, CYP4A3. Moreover, fenofibrate significantly increased the formation of 14,15-EET, 11,12-EET, and 8,9-EET, whereas it decreased the formation of 20-HETE in the heart. Furthermore, fenofibrate significantly decreased the hypertrophic markers and the increase in heart-to-body weight ratio induced by isoproterenol. This study demonstrates that fenofibrate alters the expression of cardiac P450s and their metabolites and partially protects against isoproterenol-induced cardiac hypertrophy, which further confirms the role of P450s, EETs, and 20-HETE in the development of cardiac hypertrophy.